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In severe cases, diabetic patients can develop ulcers at the feet and
lower leg regions. This, together with a condition called Charcot-foot,
can lead to severe wounds, numbness and eventually amputation.
There are ways to treat the condition, but the key element is early-
warning and early treatment.
One way of discovering an outbreak or change in the condition is to
perform simple temperature measurements on selected points of the
feet. Currently this is only done at the hospital and only when the
patient is suspecting a problem. Often a worsening is not detected by
the patient due to numbness. Therefore, an early-warning motoring
system could alert the patient and/or doctor and potentially avoid
serious consequences.
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INTRODUCTION
Figure 1: Normal foot vs Charcot-foot.
THE SETUP
1) As the symptoms of Charcot foot include
warmth to the touch, temperature sensors
should be placed on the patient’s feet
(dorsal aspect). These sensors are
connected to a small portable device.
2) The device will measure the
temperature of the feet and
forward these measurements
to a broker wirelessly.
3) The broker will save the
data locally and forward
the data to a cloud server.
4) From the cloud server, the
doctors/nurses will be alerted if a
patient’s feet is getting warmer. It will
also have the possibility to save each
and every patients data. The measurements can
be monitored live on a
screen when it is needed.
The doctor will take
appropriate action
after an alert.
There are many challenges in this project and the main ones related to
sensors, data processing and clouds servers are:
Sensors
- Which type of sensors should be used?
- How many sensors are needed?
- When do we know, whether a patient is developing a Charcot foot
or just is bathing in warm water or have gone for a long walk?
Data processing
- How many logs are needed of each patient?
- Which types of data are needed?
- How to save the data in the cloud safely, thus it can be easily
accessible for the doctor/nurse?
Cloud Server
- Who should have access to the data?
- Should we do our own cloud server or get a cooperation partner?
- Is there any better solution than a cloud server?
CHALLENGES
CONCLUSION
Overall, this project of development of IoT early-warning temperature home-monitoring system for diabetic foot ulcer-and Charcot-foot patients can be
very useful for both doctors and patients. Not only useful, the whole development of the project can save time and money in the long run for everyone
including the government! The observed data can also be used for further research in diabetic patients and provide researchers with a new way to
explore the disease and come up with new treatments.
